Experimental Section

General experimental information
Unless otherwise noted, all reactions in exclusively organic solvents were performed under an oxygen-free atmosphere of argon with rigid exclusion of moisture from reagents and glassware. Dichloromethane, DMSO, DMF, i PrOH and Et 3 N was distilled from calcium hydride. Tetrahydrofuran was distilled from a blue solution of sodium benzophenone ketyl. 1,4-Dioxane was distilled from LiAlH 4 . Analytical thin layer chromatography (TLC) was performed using silica gel F254 plates. The developed chromatogram was analyzed by UV lamp (254 nm).
Liquid chromatography was performed using a forced flow (flash chromatography) of the indicated solvent system on Silica Gel (200-300 mesh). were prepared according to the previous procedures. To a stirred solution of compound 2 (0.634 g, 2.68 mmol) in dry THF (12 mL) at room temperature was added LiAlH 4 (0.405 g, 10.72 mmol) in portions. After the addition the mixture was stirred at room temperature for 4 hrs, then quenched carefully by the addition of wet Na 2 SO 4 . The reaction mixture was filtered and the filtrate was concentrated in vacuo. The residue was purified by column chromatography to give alcohol-2 (0.53 g, 94%) as a white solid. To a stirred solution of DMF (0.48 mL, 6.26 mmol) in dry CH 2 Cl 2 (9 mL) at −20 °C was added (COCl) 2 (0.22 mL, 2.52 mmol) dropwise. After stirring at −20 °C for 20 mins a solution of acid-2 (0.46 g, 2.09 mmol) in CH 2 Cl 2 (9 mL) was added dropwise at −20 °C. The mixture was stirred at this temperature for another 20 min, then (S)-α-methylbenzylamine (1.15 mL, 8.92 mmol) was added slowly. The reaction mixture was stirred at −20 °C for 10 mins then at room temperature for 15 min. To the reaction solution was added EtOAc (50mL) and water (10mL) and the solution was acidified by 5% HCl solution. The organic phase was separated and the aqueous phase was extracted with EtOAc (2 × 30mL). The combined organic phases were washed with 5% NaHCO 3 solution (10mL), water (10 mL), brine (10mL), dried over anhydrous MgSO 4 and filtered. The filtrate was evaporated in vacuo and the residue was purified by column chromatography (silica gel, petroleum:EtOAc 5:1) to 4 (0.26 g, 39%) and 4′ (0.28 g, 41%). Compound 5
Alcohol
To a stirred solution of compound 4 (0.327 g, 1 mmol) in dry i PrOH (32 mL) at room temperature was added orthoformic acid triisopropyl ester (0.27 mL, 2.58 mmol ) and p-TsOH•H 2 O (38 mg, 0.2 mmol) in turn. The mixture was stirred at 40 °C for 3 hrs. To the reaction solution was added EtOAc (70 mL) and water (20 mL) and the organic phase was separated. The aqueous phase was extracted with EtOAc (3 × 20 mL) and the combined organic phases were washed with brine (20 mL), dried over anhydrous Na 2 SO 4 and filtered. The filtrate was evaporated in vacuo and the residue was purified by column chromatography (silica gel, petroleum:EtOAc 3:1) to yield 5 (0.299 g, 87%) as a white solid. Crystals suitable for X-ray crystallographic analysis were grown in a mixture of EtOAc and hexane. (1) To a stirred solution of compound 7 (4.00 g, 15.86 mmol), O-tetrahydropyranyl-S-mandelic acid (4.97 g, 21 mmol) and 4-dimethylaminopyridine (48 mg, 0.39 mmol) in dry CH 2 Cl 2 (76 mL) under ice bath was added N,N'-dicyclohexylcarbodiimide (4.37 g, 21 mmol) in one portion, and the mixture was stirred at 0 o C for 2.7 hrs and then filtered. The filtrate was concentrated under vacuum and the residue was purified by column chromatography (silica gel, petroleum:EtOAc 8:1) to yield compound 8 (6.36 g, 85%) as a colorless oil. To a stirred solution of compound 8 (1.95 g, 4.14 mmol) in absolute MeOH (13 mL) was added p-TsOH•H 2 O (13 mg, 0.068 mmol) in one portion at ambient temperature, and the solution was stirred at ambient temperature for 2.4 hrs. To the reaction solution was added EtOAc (50 mL) and water (20 mL) and the organic phase was separated. The aqueous phase was extracted with EtOAc (3 × 30 mL) and the combined organic phases were washed with water (20 mL), brine (20 mL), dried over anhydrous Na 2 SO 4 and filtered. The filtrate was evaporated in vacuo and the residue was purified by column chromatography (silica gel, petroleum:EtOAc 5:1)
to yield a mixture of compound 9 and 9′ (1.5 g) as a colorless oil. Column chromatography resolution (silica gel, petroleum:EtOAc 5:1 to 4:1) gave compound 9 (0.58 g, 36%), 9′ (0.60 g, 38%) and their mixture (0.17 g, 11%). 3488, 3064, 3033, 2955, 2877, 1734, 1683, 1604, 1496, 1455, 1394, 1372, 766, 733, 699 To a solution of 11a (1.16 g, 3.07 mmol) in THF (12 mL) was added TsOH (58 mg). The solution was refluxed for 40 minutes under oxygen-free atmosphere, then LiAlH 4 (408 mg, 10.75 mmol) and additional THF (12 mL) was added directly. After stirring for 1.8 hour at 40 o C, the reaction mixture was quenched with wet Na 2 SO 4 , filtered and washed with THF (3 x 8 mL). The filtrate was concentrated in vacuo and the residue was dissolved in THF (12 mL). DBU (1.5 mL, 10.13 mmol) was added in one portion at 0 °C then CF 3 CF 2 CF 2 CF 2 SO 2 F (3.06 g, 10.13 mmol) was added dropwise at 0 °C. After the addition the reaction mixture was stirred at 0 °C for 5 minutes, then at room temperature for 10 mins. TLC showed the reaction was complete. 
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The estimated ee of (+)-10 prepared from 9 is calculated to be 78.4% (0.938×0.836).
The estimated ee of (-)-10 prepared from 9′ is calculated to be 94.1% (0.985×0.955). 
